In assisted reproductive techniques, monozygotic twinning is not influenced by the trial of reducing the number of embryos transferred. We present extremely rare case of monochorionic triamniotic triplet pregnancy following in vitro fertilization and two-embryo transfer. During the first trimester, the crucial ultrasound findings of monochorionic triamniotic triplet pregnancy are three distinct amniotic sacs forming a triangle or ipsilon zone within a single chorionic cavity. After prudential counseling about the potential risk of a monochorionic triamniotic triplet pregnancy with the patient, selective reduction of two fetuses via radiofrequency ablation was performed. We report a case of selective reduction for monochorionic triamniotic triplet pregnancy using radiofrequency ablation at 12 weeks' gestation and obstetric progression after radiofrequency ablation was uneventful until 20 weeks' gestation.
Introduction
The prevalence of spontaneously conceived triplet pregnancies is 1 in 8,000-9,000 deliveries and that of monochorionic triplet pregnancies is approximately 1 in 45,500 deliveries. 1, 2 Although the occurrence of monozygotic twins is thought to be higher after the use of assisted reproductive technology (ART), including in vitro fertilization (IVF), extended embryo culture, and embryo transfer (ET) procedures, the rate of monochorionic and triamniotic triplet pregnancies remains very low. Selective reduction can be attempted to reduce the potential risk for monochorionic triplet pregnancy complications, such as abortion, stillbirth, extreme preterm birth, fetofetal transfusion syndrome (FFTS), and fetal anomaly; however, determining the timing and method of selective reduction and the number of fetuses to eliminate remains challenging.
We report a rare case of monochorionic triamniotic (MT) triplet pregnancy following IVF-ET and introduce a selective reductive technique with radiofrequency ablation (RFA) in early pregnancy.
Case
A 33-year-old woman (gravida 0, para 0) at 8 +5 weeks' gestation was transferred to our obstetric unit for the evaluation and management of a high-order multiple pregnancy follow ing IVF and two-blastocyst transfer. She had been diagnosed with unexplained infer-This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ license/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided that the original work is properly cited. The increased maternal and fetal risks of continuing the pregnancy in this condition were comprehensively discussed with the couple. Three weeks after initial diagnosis of MT tri plet pregnancy, they decided to attempt selective reduction of two fetuses and save one fetus. The fetuses located in the uppermost portion of the uterus were selected for abortion, and selective reduction via RFA of the heart was performed at 12 +3 weeks' gestation ( Fig. 2) .
Monochorionic Triamniotic Triplet
A single needle puncture for each fetus with lidocaine injection was performed with guidance of continuous ultrasound. A 17gauge RFA (VRS01, VP01; STARmed Co., Goyang, Korea) needle was percutaneously inserted into each fetal heart through the uterus and amniotic membrane without penetrating www.e-kjp.org Perinatology the amniotic sac of the fetus designated to be the survivor. After a 5-min application of RFA energy increasing by 10 W every minute up to 40 W, cessation of cardiac activity was noted in the selected fetuses.
The survivor fetus and pregnant woman had an uneventful obstetric progression until she went to a local obstetric clinic at 20 weeks' gestation. Thereafter, a spontaneous preterm premature rupture of membrane (PPROM) was occurred at the period of periviability and delivery was inevitable. The patient was terminated without any complication.
Discussion
A maximum of two embryos after prolonged culture for 5-6 days have been transferred to reduce multiple pregnancies following ART. However, this effort can lower the occurrence of multifetal pregnancies in multizygotic twins, but not in mo- induction might be the etiology of the increased incidence of monozygotic twins after ART. 4 Milki et al. 5 reported that compared with cleavage-stage transfer, blastocyst transfer appeared to significantly increase the incidence of monozygotic twins. Ménézo and Sakkas 6 suggested that the over-stimulation of apoptosis in media containing high glucose levels leads to the development of monozygotic twins. Ovarian stimulation and extended culture seem to be responsible for zygote splitting and changes in the structure of the zona pellucida. 7 Tarlatzis et al. 8 reported that the incidence of monozygotic twins was significantly associated with intracytoplasmic sperm injection among patients undergoing ET in the blastocyst stage. Artificial trauma to the zona pellucida is suspected to cause the splitting of the inner cell mass via trapping in the opening of the zona pellucida during the hatching process. 9 However, no single risk factor has been suggested as the leading inducer of monozy-gotic multiple development.
Although there was a reported case of MT triplet pregnancy without obstetric complication except preterm birth at 33 weeks, 10 The incidence of FFTS in MT triplet pregnancies is reported to be approximately 8.0%, but this figure may be higher because triplet pregnancies at <22 weeks' gestation and cases of intrauterine fetal death in MT triplets were excluded in those studies. 11 In a systemic review of FFTS in MT triplets treated using fetoscopic laser ablation, the FFTS procedure was performed between 15 and 23 weeks' gestation, and 84.6% of FFTS occurred at <22 weeks. 12 Therefore, the majority of FFTS complications in MT triplet pregnancies usually develop early in the second trimester. The true incidence of FFTS in MT triplet pregnancies is thought to be much higher than that reported in the literature and must be accurately adjusted.
The determination of chorionicity and amnionicity for all multiple pregnancies is necessary for optimal obstetric management and improved pregnancy outcomes. Defining one chorionic cavity and the ipsilon zone of amniotic membranes using ultrasound is helpful in diagnosing MT triplet pregnancy. 13 In the present case, the center of the triamniotic membranes as- Perinatology multiple pregnancies occur, even when the number of transferred embryos is restricted. Selective reduction has been an acceptable management approach to improve perinatal outcomes in triplet pregnancies. The risk for complications, such as abortion, stillbirth, extreme preterm birth, FFTS, and fetal anomaly, is significantly high when MT triplet pregnancy continues without fetal reduction. Therefore, obstetricians may feel less encumbered by the ethical issues surrounding selective reduction in MT triplet cases than in cases of dichorionic or trichorionic triplets.
It is difficult to determine the timing, method, and number of fetuses to be aborted for selective reduction. When MT triplet pregnancy continues without intervention during the first trimester, it can be complicated by FFTS during the second trimester. In these cases, prognosis is related to Quintero stage and gestational age at presentation. Outcomes in FFTS identified at stage III or higher are poor, and the mortality rate is extremely high without intervention. Selective reduction using potassium chloride is contraindicated in monocho rionic twins or triplets because agents administered to a selected fetus can enter into the circulation of the other fetus or fetuses through placental vascular anastomoses. 14 A feto scopic umbilical cord occlusive technique or ultrasound-di rected bipolar cautery of the umbilical cord has been used for selective termination in monochorionic twins to avoid dama ging the surviving fetus. These procedures are usually performed during mid-pregnancy, not at an early gestational age, and the risk for PPROM due to large-caliber puncture of the amniotic sac remains high. 13 In the MT triplet pregnancy describ ed herein, the couple requested that two fetuses be aborted because of the fear of TTTS in the remaining twins; therefore, we used RFA for selective reduction at 12 +3 weeks' gestation. The period of gestation between 12 and 15 weeks may be the optimal timing for selective reduction with RFA in MT triplet pregnancy because FFTS is not usually established before this time.
RFA, one of the selective reduction methods for early pregnancy, is easier and safer than bipolar cord occlusion. Furthermore, this technique has many advantages such as smaller needle diameter, less maternal discomfort, and ability to perform the procedure under local anesthesia. 15 The use of a small-diameter RFA needle and frequency of puncture is also correlation in reducing the risk of PPROM.
In summary, MT triplet pregnancies are very rare but occur owing to the increasing incidence of monochorionic components after ART. The appropriate managements for MT triplets have not been established. In this case, RFA was performed for selective reduction in early pregnancy and the pregnancy was maintained without complications for 2 months. Considering the serious obstetric complications and the high mortality rate in these pregnancies, RFA can be one of the options for selective reduction.
